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Characterisation  of  Bacterial  Ifirsass 

Ohjectlweat  1*  Ptodfioation  sad  czyataUisation  of  bacterial  urease 
froK  a urecOytio  organise  and  the  eatabUwbseht 

of  the  role  of  this  lystew  In  the  vital  eoozany  of  the 
cell* 

2*  Phyaloo-diesLoal  ehaxmcterisation  of  the  eugnae* 

3-  &sy!£tis,  «hy*ico-cheEri.cal  aud  isDanologloal  oonpariaons 
of  the  baoteriad  (mssnas  with  the  urease  of  the  jack  bean. 

Abstract  of  regcdtss 


A.  Since  start  of  project 

1*  A Bediun  which  has  proved  eoEcellent  for  Baoillaa  psstsurijl 
(U.S.D.A,  Ho*  673)  for  both  total  yield  of  orgudsns  and 
activity  is  ooapoi^  of  nutrient  broth,  0.5^  yeast  az^aot 
end  2f£  uraa*  This  aodiun  gives  total  crop  yields  of 
three  to  four  tioMss  that  of  nutrient  broth  end 
■eat  infusion  broth  viztareB.  Since  growth  on  B^trient 
broth  plus  2%  urea  is  ainiwiil  the  yeast  entraot  evidently 
furnishes  essential  aetftbolitef  • Manosetric  OO9 
deteralnationa  of  ursolytio  activity  indicate  that 
the  production  cf  urease  is  constant  as  long  as  the 
orgnisM  are  gnm  in  the  presence  of  urea  and  is 
apparently  independent  of  other  factors*  Cells  p*own 
in  the  abiranoe  of  urea  or  in  a Bedlisa  cmtalnlng 
asnpnluB  salts  at  high  pH  values  have  proven  uneat- 
isfactmry  because  of  poor  crop  yields  and  low  sn^- 
nstic  activity* 


2«  Of  aixttMa  vtm  d«ri‘9»tlrM  tasted  t»sa 
idtrsis  (vldGh  hgdzdlo^ias  t@  warn)  v»a  attaokad 
tgr  rasting  ealls  cf  Bsemtis  pastscgli« 

(^ptlsal  pa  fbr  rastSSi^Sn?  uTTSTT?  6»2* 

Itt  tba  ossa  ot  tfas  oaU  ssts«at  tlia  o^Mmm  pB 
is  6«U  to  6*6e 

5<>  Sty  mans  of  aes  ftwotioGation  prooadnree  imrolTing  tba 
ms  of  pzetealna  fbr  tSs»  raaeval  of  moLLsio  molds 
and  adsorption  and  elntion  of  tbs  arstsa  on  otldtai  " 
ffH  fdlsmd  19^'  fTaetionatldn  sltb  acotoas 
sad  aaapnian  scOfata  tbsuraclTtio  aetivitgr  has  bean 
Innaasad  to  180«000  Shsooer  vd-ts/graB  of  baetnrlal 
protein  (this  aotifltT'  is  slgnlficaatSy  biiltsr  than  tbs 
fiotifitgr  of  otTStalline  jack  bean  urease)*-  This  is 
an  inemase  In  apeolfio  aotivilT’  of  ^ to  60  tines 
that  of  tbs  orsde  starting  natarial*  Eovsrer,  attarpta 
to  orjrstalliso  .tbs  ensym  tram  aoatona  or  aanonlto 
aidfate  bass  baan  uosucoassfeO.*  ISia  finding  that  the 
fkosen  otil  ttctraet  sill  keap  fbr  long  peri^  of  tim 
wltbout  3oae  in  aotldtr  abotOd  f aeUitata  working 
idtb  laargar  batehae  ard  aaka  furthar  fractionating 
poaaibOLe* 

U*  Ihr  puriiosesof  ccnparlson  jack  baan  ureasa  baa  bean 
pr^pwad  in  tbs  exjstiUina  stats  and  jack  bean  urease 
axitiLsesm  has  bssn  pritpared  in  rabbits*  If  tba 
beetsrlal  ursass  oan  bt  purified  to  a point  of  where 
it  is  honogenaottS  protfdn  then  antl-snaTm  aotiwitisa 
will  be  foipBrsdo 

5*  Ihe  fact  ttot  urea  senres  as  an  aanonium  source  for 
growth  better  than  axiniinlua  salts  indicates  that  urea 
serves  a funotion  in  the  cell  eeonoBgr  above  and  begrosd 
that  of  a nitrogen  ooirce*.  Since  grarth  In  n Z%  uroa  nedlun 
resolts  in  eactensiri  liberation  of  gaseous  aisaonla  and 
a fl'idL  pB  of  the  groirth  xoedium  of  ca  9«2  it  was  thought 
that  urea  served  three  puxpc'sest  first,  a constant  and 
renswed  stpply  of  aasoniusi  f ivr  cell  grovthi  second,  the 
regulation  of  the  pB  of  the  and  third,  the 

furnishing  ot  carbira  dioxide*  However,  eq>exr!jaent8 
designed  to  test  this  presdse  bgr  otppliiBg  the  organisas 
with  equlTfllent  esounts  of  HBo  an'  00^  resulted  In  no 
growths  Controls  using  a ev^ntaining  2%  urease 

gave  the  usual  heavy  growth.  Argin'ne  will  not  replace 
urea  or  aiBoniun  salts. 
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6*  Vtsfbufeg  irtsdleii  using  Whole  cells  heye  been  carried  out  to 
detondns  the  energf  source  of  Beoilly  paetaurii*  !Jo  oxygen 
x^take  has  been  obtained  with  ei^t  of  tne  sugars « with 
acids  of  ^ trioarboagrlic  acid  CTble,  or  with  fatly  aclda* 

Certain  amino  acids  are  oxidised  at  pH  values  frcna  o to  9j 
serine,  {p.ataBic  and  alanine  being  oxidised  at  the  aout  rapid 
rates.  These  studies  indicate  t2u»t  amino  acids  serve  as  the 
Min  enextor  st^pljing  coapounds.  The  cell  extractc  contain 
an  active  espartio- ^>keto^utaric  transaminase.  This  raises 
the  question  as  tc  whyaC'^^  acids  are  not  oxidised.  Further 
work  is  in  progrsss  along  these  lines. 

B.  During  currant  report  period 

These  periods  ooinoide. 

Flans  for  the  foture 

A.  Xasndiate 

1.  Since  reasonable  success  has  been  obtained  on  the  purification 
of  urease,  but  crystalliaatlon  atteopts  have  failed,  alectro« 
pfaoretio  analysis  of  the  purest  Ihaotions  will  be  done.  This 

will  indicate  whether  fux^er  purification  is  neceeseiy  before  cxts-- 
talllsatiflu  or  whether  new  methods  for  oxTStalUsing  bacterial' 
urease  aaiit  be  developed.  Uhatevsr  the  results  of  electrophoresis  tre, 
further  atteipts  will  be  aude  toward  the  goal  of  purification  and 
crystallisatiro  of  the  enyme. 

2.  Stmdard  kenetio  studies  will  be  carried  out  on  ^ puzdLfied 
eniyae.  Studies  on  the  cosposition  of  urease  are  aliw) 
planned.  These  will  consider  the  number  of  sulfbydxyl  groups, 
action  of  Inhlbitora , and  various  phyuico -chemical  teats  all  In 
coaparison  with  plant  urease. 

I 

3.  Farther  studies  are  intended  to  detendne  the  function  of  urea 
in  the  econoity  of  the  calls  Mstaboliaii.  A further  insist 
Mj  be  gained  bj  Warburg  studies  on  various  keto  acids  plus 
aaaopla  or  isrea  since  amino  acids  are  oxidised. 


B.  Future  - long  range 

1.  Cell  extraota  will  be  used  to  etudy  the  amino  acid  aatabolifOB 
of  the  organism.^  The  activities  of  transaminaae  and  deosr= 
boxgrlase  using  various  msdno  acids  will  be  determined,  and  also 
the  utUisatlm  of  ^-keto  acids  will  be  ascertained.  These  data 
^uld  give  some  insight  as  to  the  physiology  of  the  organism. 
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8*  QfBttio  mOartia  ot  %bin  te&icrUB  in  ffBJatl/awMp  to 
wM2jt&B  Botirl^  bee  bMB  l^ptdtd  btowiM  of  tho  dlffionIiT’ 
in  oM^Saioe  Moarsts  pSjtto  oo«ta*  As  soltabls  mthods  art 
fSBi^  for  tfalB  i^fp%  of  atoSy  tto  fenotle  amlgrsia  «UI  ha 
•ztMdad. 


BipMts  and  PBbUostiflwi  (Doring  cuzTODt  voport  pariod) 

Zt  is  stroofil^'  fSlt  tfast  in  s stodr  of  tids  ^gips 
OB^  s oeeq^lsts  ^bsea  of  ^ isyostisatiap  is  ssrtiqr  of  poAoicatlon. 
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